Evaluation of 4-aminobiphenyl-DNA adducts in human breast cancer: the influence of tobacco smoke.
Breast cancer is one of the major cancers around the world but its etiology is still not well understood. Only approximately 50% of the disease is associated with known risk factors including highly penetrant genes and lifestyle factors. Thus, environmental carcinogens may play an important role in the etiology of breast cancer. The arylamine 4-aminobiphenyl (4-ABP) is a tobacco smoke constituent, an environmental contaminant, and a well-established bladder carcinogen in rodents and humans. In this study, we investigated the role of 4-ABP in the etiology of human breast cancer by measuring 4-ABP-DNA adducts using a monoclonal antibody based immunoperoxidase method that had been validated by comparison with gas chromatography/mass spectroscopy analysis of liver tissues from 4-ABP-treated mice. Adducts were analyzed in 150 paraffin-embedded breast tumors and in 55 adjacent normal tissues collected from cases in the Long Island Breast Cancer Study Project. The role of polymorphisms in genes involved in the metabolism of 4-ABP including N-acetyl transferase 2 (NAT2), cytochrome P4501A2 (CYP1A2) and glutathione S-transferase M1 (GSTM1) and the nucleotide excision repair gene XPD was also explored in the same patients. The mean log-transformed relative staining intensity for 4-ABP-DNA adducts was higher in normal (5.93 +/- 0.54) than in the corresponding tumor (5.44 +/- 0.62, P < 0.0001) tissues. However, a highly significant positive correlation was observed between the levels of 4-ABP-DNA in both tissues (r = 0.72, P < 0.0001). Smoking status was correlated with the levels of 4-ABP-DNA in tumor adjacent normal tissues with a significant linear trend (P = 0.04) for current, former and never smokers; adducts were not related to smoking status in tumor tissues. No correlation was observed between the levels of 4-ABP-DNA and polymorphisms in the genes analyzed even when subjects were stratified by smoking status. These results demonstrate that smoking is associated with increased levels of 4-ABP-DNA adducts in human mammary tissue. In this study, genetic polymorphisms did not significantly affect the formation of 4-ABP-DNA adducts in breast cancer cases, perhaps due to the small number of samples.